Pharmacological inhibitors of autophagy as novel cancer therapeutic agents.
Autophagy is an evolutionarily conserved cellular degradative process in which intracellular components (cellular proteins and organelles) are engulfed in autophagosomes which then fuse with lysosomes to form autolysosome for degradation. Autophagy is closely implicated in various physio-pathological processes and human diseases. Among them, the roles of autophagy in cancer have been extensively studied. Increasing evidence has demonstrated that inhibiting autophagy is a novel and promising approach in cancer therapy, based on the notion that autophagy is a pro-survival mechanism in cancer cells under therapeutic stress, and induction of autophagy is associated with chemoresistance of cancer cells to chemotherapeutic agents. Thus, suppression of autophagy would sensitize resistance tumor cells to cancer therapeutic agents, thereby supporting the clinical application of autophagy inhibitors. In recent years, significant progress has been achieved in developing autophagy inhibitors and testing their therapeutical potential, either as standalone or as adjuvant therapeutic agents, in cell and animal models, and more importantly in clinical trials. In this review, we will discuss some of these recent advances in development of novel small molecules autophagy inhibitors and their mechanisms of action, together with their applications in clinical trials.